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(57)Abstract 

PURPOSE: To improve yield of the objective ceramic green sheet by adding a binder, a plasticizer. a dispersant a 
sokent and a specific amount of hot melt adhesive to ceramic powder to prepare slurry and forming a ceramic 
green sheet from the slurry. 

CONSTITUTION: Prescribed amounts of a binder such as PVA a plasticizer such as dioctyl phthalate. a dispersant 
such as glycerin and a solvent such as toluene/ethanol mixed solvent is added and mixed with ceramic powder 
such as BaTi03 to give a slurry-like material. Further, the slurry-like material is blended with 0.2-1. 0wt% (based on 
the solid content) hot melt adhesive such as a modified rosin to prepare slurry. Then the slurry is formed into a 
ceramic green sheet by doctor blade method, etc., and the sheet is dried to provide the objective ceramic green 
sheet for laminate having excellent flexibility and adhesion. 
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(54) PRODUCTION OF CERAMIC GREEN SHEET FOR LAMINATE 

(57)Abstract: 

PURPOSE: To improve yield of the objective ceramic green sheet by adding a binder, a plasticizer. a 
dispersant, a solvent and a specific amount of hot melt adhesive to ceramic powder to prepare slurry and 
forming a ceramic green sheet from the slurry. 

CONSTITUTION: Prescribed amounts of a binder such as PVA. a plasticizer such as dioctyl phthalate, a 
dispersant such as glycerin and a solvent such as toluene/ethanol mixed solvent is added and mixed with 
ceramic powder such as BaTiOS to give a slurry-like material. Further, the slurry-like material is blended 
with 0.2-1 .Owt.% (based on the solid content) hot melt adhesive such as a modified rosin to prepare slurry. 
Then the slurry is formed into a ceramic green sheet by doctor blade method, etc., and the sheet is dried 
to provide the objective ceramic green sheet for laminate having excellent flexibility and adhesion. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the ceramic green sheet for laminatings characterized by including 
hot melt adhesive in said slurry in the manufacture approach of the ceramic green sheet for laminatings 
which adds a binder, a plasticizer, a dispersant, and a solvent to ceramic powder at least, prepares to a slurry, 
carries out sheet forming of said slurry, and is used as a ceramic green sheet. 

[Claim 2] The manufacture approach of the ceramic green sheet for laminatings according to claim 1 that 
hot melt adhesive is contained 0.2 to 1 .0% of the weight to the solid content of a slurry. 
[Claim 3] The manufacture approach of the ceramic green sheet for laminatings according to claim 1 that 
hot melt adhesive is rosin. 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the ceramic green sheet for 
laminatings for making laminating ceramic electronic parts, such as a stacked type ceramic condenser, a 
multilayer printed circuit board, a l6iminating varistor, a laminating piezoelectric device, and a laminating 
chip inductor. Furthermore, after a metal electrode is given in detail, it is related with the manufacture 
approach of the ceramic green sheet by which a laminating is carried out. 
[0002] 

[Description of the Prior Art] After the laminating xmification of the electrode of base metal, such as an 
electrode of noble metals, such as platinvim, palladium, and silver, or copper, and nickel, is given and carried 
out, this kind of ceramic green sheet is calcinated, and serves as an element assembly of laminating ceramic 
electronic parts. These ceramic sheets add a binder, a plasticizer, a dispersant, etc, to ceramic powder, after 
carrying out mixed distribution of this mixture by the ball mill, a sand mill, etc. with an organic solvent and 
obtaining a ceramic slurry, carry out sheet forming of this slurry by the doctor blade method, the reverse 
coater method, etc., and are made by drying. 
[0003] 

[Problem(s) to be Solved by the Invention] After printing etc. generally gives an electrode to a ceramic 
green sheet, when a laminating is carried out, as for an electrode grant part, only the part of the thickness of 
an electrode differs in the thickness of a layered product from the part which does not give an electrode. 
Having been hard to avoid producing distortion inside a layered product, and in the part of only the ceramic 
layer which has not given especially the electrode, the consistency's having become low and having un- 
arranged [ which is easy to produce a crack and delamination (internal exfoliation) at a subsequent baking 
process ], when such a layered product was pressurized and it unified. Moreover, the conventional ceramic 
green sheet which consists of resin as a binder, a plasticizer, and a dispersant is not enough taken into 
consideration about junction of green sheets. It is going to stick certainly by pressure the laminating Green 
object which carried out the laminating of many conventional green sheets, and if temperature and a 
pressure are made excessive at a pressurization process, a laminating Green object will deform. Although 
the optimal pressurization conditions were pursued so that a laminating Green object might not be made to 
cause a compression set conventionally, only now, it did not become a problem solving but an improvement 
fi*om another viewpoint was desired. The purpose of this invention does not produce internal distortion, 
when the pressurization unification of the laminating Green object is carried out, and when it calcinates, it is 
to offer the manufacture approach of the ceramic green sheet for laminatings of not producing delamination. 

[0004] 

[Means for Solving the Problem] this invention persons reached [ that the junction nature of green sheets 
can be improved and ] a header and this invention, without causing trouble to the handling by ordinary 
temperature by giving elevated-temperature adhesive property ability to the ceramic green sheet itself, as a 
result of repeating examination wholeheartedly that the above-mentioned trouble should be solved. That is, 
this invention is characterized by including hot melt adhesive in a slurry in the manufacture approach of the 
ceramic green sheet for laminatings which adds a binder, a plasticizer, a dispersant, and a solvent to ceramic 
powder at least, prepares to a slurry, carries out sheet forming of the slurry, and is used as a ceramic green 
sheet. 

[0005] Hereafter, this invention is explained in fiiU detail. Generally there are some which carry out reaction 
solidification and demonstrate an adhesion operation in adhesives like the thing, instantaneous adhesive, and 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 



JP,05-279108,A [DETAILED DESCRIPTION] 



Page 2 of 3 



epoxy adhesive which diluents, such as a solvent, evaporate and solidify and demonstrate an adhesion 
operation. On the other hand, the hot melt adhesive of this invention is a thermoplastic high-molecular- 
compovind inclusion which carries out melting liquefaction with heat, becomes easy to wet wet, solidifies by 
cooling, and demonstrates an adhesive property. The hot melt adhesive of this invention may be constituted 
only from a thermoplastic high molecular compound, and may add a little plasticizer, a tackifier (tackifier), 
a bulking agent, an antioxidant, etc. to this. As a thermoplastic high molecular compound, although the 
amorphous substance of rosin, denaturation rosin, and petroleum resin is mentioned, especially rosin is 
desirable. As for the hot melt adhesive of this invention, it is desirable to contain 0.2 to 1 .0% of the weight 
to the solid content of a slurry. It is deficient in the elevated-temperature adhesive property ability of a green 
sheet in it being less than 0.2 % of the weight, and since there is a possibility of the flexibility of a sheet 
being inferior and damaging at the time of handling of a sheet when it, on the other hand, exceeds 1.0 % of 
the weight, it is not desirable. 

[0006] As a binder, ethyl cellulose and the acrylic high molecular compound of PVA and PVB are 
mentioned, and a polyethylene glycol and FUTARU acid ester are mentioned as a plasticizer. Moreover, as 
a dispersant, a glycerol, ethyl oleate, and a mono-oleic acid glycerol are mentioned, and an acetone, toluene, 
MEK, ethyl alcohol, and water are mentioned as a solvent. 
[0007] 

[Function] By adding hot melt adhesive to the ceramic slurry of a raw material, at the time of sticking by 
pressure of a laminating Green object, hot melt adhesive fuses and each class joins completely. Since each 
class holds junction nature, even if the difference of thickness arises into the electrode grant part of the 
laminating Green object stuck by pressure, and the part which has not given the electrode, delamination is 
not produced inside the ceramic element assembly after baking. Moreover, since hot melt adhesive is 
lacking in an adhesive property, trouble is caused to neither the metal-electrode grant activity to the ceramic 
green sheet in ordinary temperature, nor handling of a ceramic green sheet. These adhesives are not fused at 
the time of metal-electrode grant, and, specifically, adhesives do not ooze out from the edge of a sheet at the 
time of the laminating of a ceramic green sheet. 
[0008] 

[Example] Next, the example of this invention is explained. This invention is not limited to this example. 
Supphed 100 % of the weight of BaTi03 system ceramic ingredients, 6.5 % of the weight of PVB(s), 4.0 % 
of the weight of plasticizers DOP (Dioctyl Phosphate), 0.2 % of the weight of dispersants, 27.2 % of the 
weight of solvent toluene, and 6.8 % of tihe weight of ethanol to the ball mill as ceramic powder, it was 
made to rotate for 20 hours, and the slurry was obtained. The addition of the rosin which is hot melt 
adhesive considering this slurry as a common base raw material was changed as shown in Table 1, and the 
ceramic green sheet of 30-micrometer thickness was respectively produced with the doctor blade method. 
About each produced sheet, generating of sheet flexibility (flexibility), adhesion, and delamination was 
measured. TTie result is shown in Table 1 . 
[0009] Each measuring method is as follows. 

(a) Sheet flexibility (flexibility) 

The condition of crack generating when folding a ceramic green sheet in two was observed, and that into 
which ** and a crease were completely divided in what has [ that there is no crack and ] a crack in O and a 
crease in part was made into x. 

(b) The desquamative state after applying 50kg /of pressures of 2 for 1 minute cm at 70 degrees C estimated 
ten adhesion ceramic green sheets, O and the thing which has exfoliated partially were made into and 
what has exfoliated completely was made into x for what is stuck extensively. 

(c) It learned from the stacked type ceramic condenser of 3.2xdelamination 1 .6 types, Pd paste was printed 
as an internal electrode on each front face of 30 obtained ceramic green sheets, and the laminating of the 
green sheet of 30 sheets was carried out. It calcinated, after pressurizing this laminating Green object with a 
hydrostatic-pressure press and cutting in the shape of a chip. The internal cross section of the obtained 
sample was gromd and generating of delamination was investigated. 

[0010] 
[Table 1] 
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[001 1] Example C-F of combination whose addition of rosin is 0.2 - 1.0 % of the weight had satisfied all the 

items from Table 1 . 

[0012] 

[Effect of the Invention] As stated above, while giving good flexibility to a ceramic green sheet in the state 
of ordinary temperature by adding hot melt adhesive to the ceramic slurry of a raw material, and giving 
elevated-temperature adhesive property ability to a ceramic green sheet according to this invention, an 
adhesive property is demonstrated at the sticking-by-pressure process which unifies a sheet with an elevated 
temperature and high pressure. Consequently, the ceramic green sheet which produces neither intemal 
distortion nor an adhesive agent when the pressurization unification of the laminating Green object is carried 
out, and does not produce delamination at a baking process can be manufactured. The manufacture approach 
of the ceramic green sheet for laminatings of this invention raises the yield of a laminating Green object, and 
since it is stabilized and a ceramic element assembly can be manufactured, it can greatly contribute to the 
field of laminating ceramic electronic parts. 



[Translation done.] 
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